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Abstract
Objectives  This study intended to evaluate patients’ attitudes toward the use of AI in dental radiographic detection of occlusal 
caries and the impact of AI-based diagnosis on their trust in dentists.
Methods  A total of 272 completed questionnaires were included in this study. In the first part of the study, approval was 
obtained from the patients, and data were collected about their socio-demographic characteristics. In the second part the 
11-item Dentist Trust Scale was applied. In the third and fourth parts, there were questions about two clinical scenarios, 
the patients’ knowledge of attitudes toward AI, and how the AI-based diagnosis had affected their trust. Evaluation was 
performed using a Likert-type scale. Data were analyzed with the Chi-square, one-way ANOVA, and ordinal logistic regres-
sion tests (p < 0.05).
Results  The patients believed that “AI is useful” (3.86 ± 1.03) and were not afraid of the use of AI in dentistry (2.40 ± 1.05). 
Educational level was considerably related to the patients’ attitudes to the use of AI for dental diagnostics (p < 0.05). The 
patients stated that “dentists are extremely thorough and careful” (4.39 ± 0.77).
Conclusions  The patients displayed a positive attitude to AI-based diagnosis in the dental field and appear to exhibit trust in 
dentists. The use of Al in routine clinical practice can provide important benefit to physicians as a clinical decision support 
system in dentistry and understanding patients’ attitudes may allow dentists to shape AI-supported dentistry in the future.
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Introduction

Dental caries is a serious issue for oral health in most devel-
oping and underdeveloped nations, despite being prevent-
able and curable [1]. Early and effective detection of dental 

caries can be essential for timely and successful treatment. 
Visual–tactile assessments and radiographic examinations 
are readily able to detect the large, conspicuous tooth cavi-
ties caused by caries. Three popular radiograph types are 
routinely utilized in daily clinical practice: bitewing, periapi-
cal, and panoramic [2]. For occlusal caries, which has been 
termed “hidden caries” because it can be missed during a 
visual examination but subsequently detected radiographi-
cally, panoramic radiography is used in general dental prac-
tice [1]. Digital imaging, light-emitting diode technology, 
fiber-optic transillumination, fluorescence cameras, and 
lasers are among the other tools that have been employed to 
identify dental caries [3, 4]. With the development of digital 
technology, the automated diagnostic instruments used for 
dental caries have changed and over the past few decades 
scientists have increasingly tried to apply artificial intelli-
gence (AI) techniques for the detection of dental diseases 
[5].

 *	 Hasibe Sevilay Bahadir 
	 sevilay.bahadir@hotmail.com

1	 Faculty of Dentistry, Department of Restorative Dentistry, 
Ankara Yıldırım Beyazıt University, Ankara, Turkey

2	 Faculty of Dentistry, Department of Endodontics, Ankara 
Yıldırım Beyazıt University, Ankara, Turkey

3	 Faculty of Dentistry, Department of Dentomaxillofacial 
Radiology, Ankara Yıldırım Beyazıt University, Ankara, 
Turkey

4	 Department of Endodontics, Health Sciences University 
Hamidiye Faculty of Dentistry, Istanbul, Turkey

5	 Faculty of Dentistry, Department of Dentomaxillofacial 
Radiology, Istanbul Medipol University, Istanbul, Turkey

http://orcid.org/0000-0001-8577-4408
http://orcid.org/0000-0002-1053-7675
http://orcid.org/0000-0002-7113-5450
http://orcid.org/0000-0002-7056-7876
http://orcid.org/0000-0002-6429-4197
http://orcid.org/0009-0001-0491-7938
http://crossmark.crossref.org/dialog/?doi=10.1007/s11282-024-00775-1&domain=pdf


53Oral Radiology (2025) 41:52–59	

AI refers to the general concept of creating computer 
systems that are able to perform tasks that have ordinar-
ily necessitated human intelligence [6]. Artificial neural 
networks (ANNs) are among the many AI technologies by 
which classification is often carried out, particularly by the 
subtype named convolutional neural networks (CNNs) [7]. 
CNNs are currently the most popular deep learning (DL) 
model types in dental and medical imaging [8]. As the tech-
nology has advanced, AI has assumed significant roles in 
healthcare, offering superior success and convenience in sev-
eral areas, including diagnosis [9]. AI offers a notable advan-
tage over dentists in terms of diagnostic speed. This can be 
especially helpful for adult and pediatric patients with anxi-
ety disorders, as it minimizes the amount of time required in 
the dentist’s chair and causes them less stress [10].

It has, however, been difficult to adopt AI as a significant 
technological system in dentistry due to the scarcity of data, 
the reproducibility of methodological issues, and the narrow 
functionality of existing AI systems. Furthermore, there 
are still moral and legal issues to be resolved; discussions 
about data privacy, security, efficacy, and liability remain 
intense and ongoing [11]. A multitude of factors has thus 
influenced the integration of AI in dental care. Among 
these, the most crucial are dental patients themselves 
[12]. AI applications have the potential to either increase 
or decrease patients’ confidence in dental diagnostics and, 
hopefully, to improve their comprehension of their dentists’ 
decisions [12]. However, it will be the attitudes of clinicians 
and patients that determine the extent to which AI solutions 
are adopted in dental fields [13]. A thorough understanding 
of patients’ needs, expectations, and fears is therefore crucial 
to comprehend how all these various factors may either 
facilitate or hinder the use of AI in healthcare [14]. The 
objective of the present cross-sectional study was thus to 
determine patients’ attitudes toward using AI in dentistry 
and their trust in AI-based diagnosis and communication. 
In addition, we aimed to evaluate their trust in their dentists. 
The null hypothesis was that patients’ attitudes toward AI 
in dentistry would neither influence their trust in AI-based 
diagnosis and communication nor impact their trust in 
dentists.

Materials and methods

On the basis of data published in a previous study [12], the 
lowest sample size requirement was calculated using the 
G*Power 3.1 statistical software program (Heinrich Heine, 
University of Dusseldorf, Dusseldorf, Germany) with an 
effect size of 0.3, and a beta power of 0.95. The minimum 
overall sample size was calculated as n = 272.

This cross-sectional study was performed on volunteer 
patients aged > 18 years with advanced occlusal caries, 
who visited the clinic of restorative dentistry between April 
1, 2023, and January 01, 2024, were able to read Turkish, 
and had no visual impairments. In total, 272 completed 
questionnaires were included in this study. Each patient 
was given the questionnaire by a dentist and had the 
opportunity to ask questions prior to and while completing 
the questionnaire. The patients returned the questionnaires 
before they left the clinic. The questionnaires took an 
average of 15–20 min to complete, and the patients filled 
them out while they waited for or after receiving treatment. 
Before completing the questionnaire, patients who were 
unfamiliar with AI were given a brief overview of the field, 
which stated that AI was “The theory and development 
of computer systems that can carry out tasks that would 
ordinarily need human intelligence, including recognizing 
speech, understanding images, making decisions and 
translating languages.”

The face-to-face questionnaire used consisted of four 
parts. In the first part, approval was obtained from the 
patients. The second part included questions about the 
socio-demographic characteristics of the patients, includ-
ing their birth date, gender, and level of education. It also 
included the Dentist Trust Scale [15]. The third and fourth 
parts contained questions about two clinical scenarios. In 
the third part, the first clinical scenario (control) showed 
patients what would conventionally be done clinically 
(without AI) on their radiograph. In the fourth part, a sec-
ond clinical scenario was presented that involved the use 
of AI-based radiograph, with the caries lesion highlighted 
by an arrow that resembled the diagnosis of the caries 
lesion which had already been recognized by AI-based 
software program (Fig. 1). The applied AI-based software 

Fig. 1   The radiographs shown 
in the two clinical scenarios. a 
Conventional diagnosis (orange 
arrow). b AI-based diagno-
sis (indicating pixel blob in 
green by an Al-based software 
program)
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program, Dentistoday, uses successful deep neural network 
architectures to interpret radiographs with high accuracy 
[7].

The introduction to the first clinical scenario was as 
follows: “Patients are shown their own radiograph by the 
dentist, also explains to you that this an advanced occlusal 
caries lesion that needs to be removed and replaced with 
a filling (orange arrow) (Fig.  1).” The patients were 
then asked to rate their ability to see the diagnosis and 
understand it [13].

In the next part, the introduction to the second clinical 
scenario was as follows: “Computer software that uses AI 
can examine radiographs and identify tooth decay, root 
inflammation, bone loss, and other pathologies. With a 
single click, the computer software can do all of this on 
its own, without the dentist's assistance. These pathologies 
are then marked in color by the AI. The area where the 
carious lesion is seen is colored green by the AI (Fig. 1)”.

Afterward, the same radiograph with an AI-generated 
colored overlay was used in the second clinical scenario. 
The patients were shown their radiograph, which displayed 
an advanced occlusal caries lesion. They were then asked 
to confirm whether they agreed with the diagnosis made 
by the program and whether they agreed to have the caries 
removed and replaced with a filling by the dentist.

Afterward, the patients were asked to evaluate their 
attitudes toward the use of AI for diagnosis in dentistry 
[13]. Evaluation for two clinical scenarios was carried 
out using a Likert scale (1 = “strongly disagree”, 
2 = “disagree”, 3 = “neither agree nor disagree”, 
4 = “agree”, 5 = “strongly agree”).

Statistical analysis

Descriptive statistical analysis was carried out using the 
SPSS for Windows 26.0 (IBM, Armonk, NY, USA). The 
Pearson Chi-square test was utilized to calculate group 
differences. Relationships between the scales applied 
and categorical variables related to gender and level of 
education were tested using the independent sample’s t 
test and one-way ANOVA. In addition, ordinal logistic 
regression (OLR) was used to evaluate the impact of 
patients’ socio-demographic characteristics on their ability 
to see the diagnosis and to understand it. The p value was 
set at p < 0.05. To evaluate the model performance, the 
data of the test set were statistically analyzed, including 
sensitivity (SEN), specificity (SPEC), positive predictive 
value (PPV), negative predictive value (NPV), true 
positive (TP), false positive (FP), false negative (FN), true 
negative (TN), F1 score, and the area under the ROC curve 
(AUC). In addition, the metrics equations were calculated 
as follows [6]:

Results

A total of 272 patients (165 female (60.7%) and 107 
male (39.3%)) in this study completed the whole data 
collection form. The average age of the patients was 
28.54 ± 8.01 years. Overall, 61 (45.7%) had a university 
degree and 24 (8.8%) had a master’s degree, while 187 
(68.8%) had primary or high school diplomas. The average 
scores of the patients with a master’s degree regarding 
their attitudes toward AI were found to be higher than 
those of patients at other educational levels (p = 0.026) 
(Table 1).

Descriptive statistics and response frequencies for the 
11-item Dental Trust Scale (DTS) are shown in Table 2. 
Most patients’ answers to the items were scored three or 
more. Item 3 that “dentists are extremely meticulous and 
careful” was found to have the highest score (4.39 ± 0.77).

The patients felt insufficiently well informed about caries 
and the need for fillings (Feel Informed) (4.43 ± 0.68). 
However, they believed that the dentist could make a 
correct diagnosis of caries and suggest an appropriate filling 
(Believe) (4.43 ± 0.77) (Table 3).

Overall, the patients believed that “AI is useful” 
(3.86 ± 1.03) and had no fears about the use of AI in 
dentistry (2.40 ± 1.05). The patients believed that Al could 
help evaluate radiographs (4.05 ± 0.90) and that they were 
eager to find out the results of their radiographs (4.23 ± 0.87) 
(Table 4).

In terms of the scales and variables, a positive relationship 
was found between the scales and all variables except for age 
(p < 0.05). There was only a statistically significant negative 
relationship between the age of the patients and the “seeing” 
variable (r: − 0.124, p < 0.05) (Table 5).

Those patients with a university degree responded more 
positively to the “trust” variable than patients’ with only 
a primary school education (− 0.663 (− 1.364/− 0.003)). 
Patients with only a primary school education (0,830 
(0,221/-1,426)) and who were male (0.562 (0.131/− 1.038)) 
responded more positively to “Feel Unable” than patients 
with university degrees (Table 6).

The AI program detected occlusal caries at an SEN of 
0.893, an SPEC of 1, a PPV of 1, an NPV of 0, and an F1 
score of 0.94.

��� = TP∕TP + FN,

���� = TN∕FP + TN,

��� = TP∕TP + FP,

��� = TN∕FN + TN,

������� = 2 ∗ PPV ∗ SEN∕PPV + SEN.
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Table 1   Evaluation of the Dentist Trust Scale and the perspective on artificial intelligence according to socio-demographic characteristics

*Different lowercase letters indicate statistically significant differences (p < 0.05)

N 95% confidence 
interval

Mean ± S. D t/F p

Dentist Trust Scale Male 107 3.98–4.19 4.08 ± 0.54 0.700 0.485
Female 165 3.95–4.12 4.03 ± 0.53

The perspective on artificial intelligence Male 107 3.44–3.58 3.51 ± 0.36 1.776 0.077
Female 165 3.36–3.49 3.42 ± 0.42

Dentist Trust Scale Primary school 66 3.86–4.16 4.01 ± 0.63 1.605 0.188
High school 121 3.99–4.18 4.08 ± 0.48
University degree 61 3.99–4.25 4.12 ± 0.48
Master’s degree 24 3.64–4.08 3.86 ± 0.51

The perspective on artificial intelligence Primary school 66 3.24–3.49 3.37 ± 0.51a 3.146 0.026*
High school 121 3.39–3.52 3.45 ± 0.35a

University degree 61 3.38–3.58 3.48 ± 0.39a

Master’s degree 24 3.53–3.79 3.66 ± 0.31b

Table 2   Descriptive statistics and frequency of individual items from the Dental Trust Scale [15]

*Items 2 and 7 in DTS were reverse coded and included in the analysis. SD = standard deviation

Item Mean SD Response frequencies (%)

1 
(‘strongly 
disagree’)

2 3 4 5 
(‘strongly 
agree’)

1. Dentists care about their patients’ health just as much or more as their patients do 4.16 1.07 6.6 1.8 5.1 41.9 44.5
2. Sometimes, dentists care more about what is best for them than about patients’ 

dental needs*
3.04 1.34 17.3 20.6 17.6 29.8 14.7

3. Dentists are extremely thorough and careful 4.39 0.77 2.2 0.0 4.4 43.8 49.6
4. Patients completely trust dentists’ decisions about which dental treatments are best 4.33 0.81 1.5 1.8 7.0 41.5 48.2
5. Dentists are totally honest in telling their patients about all the different treatment 

options available for their conditions
4.26 0.88 2.2 3.3 5.9 43.4 45.2

6. Dentists think only about what is best for their patients 4.22 0.85 1.5 3.7 7.7 45.2 41.9
7. Sometimes, dentists do not pay full attention to what patients are trying to tell 

them*
3.51 1.20 6.3 18.8 14.3 39 21.7

8. Dentists always use their very best skill and effort on behalf of their patients 4.32 0.83 2.6 1.1 4.8 44.5 47.1
9. Patients have no worries about putting your oral health in the hands of the dentist 4.27 0.83 1.5 2.2 8.8 43.0 44.5
10. A dentist would never mislead the patient about anything 3.93 1.01 2.6 8.5 14.0 43.8 31.3
11. All in all, patients trust dentists completely 4.20 0.82 1.1 2.6 11.4 45.2 39.7

Table 3   Findings of the control investigation [12]

*The mean (standard deviation) Likert scale values (from 1—strongly disagree to 5—strongly agree) are shown

Statement Variable Mean (SD)

“I can see the disease (caries) on the radiograph” See 4.07 (0.95)
“I believe that my dentist can make a correct diagnosis (caries) based on radiograph and suggest an 

appropriate therapy (filling)”
Believe 4.43 (0.77)

“I understand that the disease (caries) seen on the radiograph needs treatment” Understand 4.41 (0.74)
“I trust the decision my dentist has made based on the radiograph” Trust 4.38 (0.70)
“I feel adequately informed about the condition (caries) and the need for a therapy (filling)” Feel informed 4.43 (0.68)
“I have the feeling that I cannot make a decision on my own, and I feel at the mercy of my dentist” Feel unable 3.43 (1.26)
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Discussion

The current study evaluated how patients felt about the use 
of AI for detecting occlusal caries in dental radiography, 
their trust of AI, and their trust in dentists. The findings 
suggested that they trusted the use of Al for occlusal car-
ies detection in dental radiography and had no fear about 
the usage of Al in dentistry, leading to the null hypoth-
esis being rejected. In dentistry, AI programs are most 
utilized for patient management, including risk assessment 
and analysis, diagnosis, treatment planning and decision-
making, outcome prediction, laboratory work, and treat-
ment evaluation [13]. The perceptions and attitudes of 
dentists and patients toward the further successful appli-
cation of AI in healthcare will play a major role in how 
it develops. There has been much research [11, 16–19] 
on how dentistry and medical students perceive AI, but 
little research so far including patients [12]. One previ-
ous study found that AI-based diagnosis helped patients 
understand, believe, and trust their dentist's radiographic 
diagnosis [12]. These results are consistent with those 
of the present study. Another study found that the use of 
an AI program in the field of dentistry could pose new 

challenges to the relationship of trust between the dentist 
and the patient [13].

The patients seemed to trust that they had been adequately 
informed about their caries and the need for a filling (Feel 
Informed), and that their dentists were able to make a 
correct caries diagnosis and suggest an appropriate filling 
(Believe). One can speculate that the use of AI increased 
confidence in the diagnosis of the dentist and their treatment 
recommendations, and it is also reasonable to assume 
that the patients participating may have gained a better 
understanding of the link between the demonstrated caries 
lesion and the need for treatment [12]. The AI program 
tested in our study demonstrated superior detection of 
occlusal caries, as assessed using F1 score value of 0.94. 
Prior to the scales, we demonstrated how current Al software 
program outcomes look and how they work. Patients 
evaluated radiography images that had been assessed by the 
Al software program and highlighted with colors. This had 
a significant positive impact on the patients' comprehension 
of radiographs and their confidence in the ensuing diagnostic 
and treatment procedures [14].

Pauwels et al. documented decreased skepticism of AI 
after a lecture on the topic [20]. Patients’ negative attitudes 

Table 4   Descriptive analysis of patients’ attitudes toward AI application in dentistry [12]

*The mean (standard deviation) Likert scale values (from 1—strongly disagree to 5—strongly agree) are shown

 Statement Mean(SD)

“AI is useful” 3.86 (1.03)
“In principle. I would prefer to rely on humans rather than robots or AI.” 3.79 (1.06)
“I have security concerns about using AI.” 3.06 (1.04)
“AI makes life easier.” 3.95 (0.91)
“I believe AI improves people’s quality of life.” 3.72 (0.99)
“I am scared of the topic and its consequences” 2.83 (1.07)
“I would base the choice of my dentist on whether he/she uses AI-based assistance systems or not.” 2.82 (1.08)
“If my dentist doesn’t use AI-based assistance systems. I would switch to another dentist.” 2.57 (1.00)
“The use of AI in dentistry scares me.” 2.40 (1.05)
“I think that AI will support dentists’ diagnostics in the future.” 3.90 (0.95)
“AI can prevent incorrect treatment.” 3.64 (0.97)
“I can have more confidence in a dentist’s diagnosis when it’s assisted by AI.” 3.71 (1.00)
“I believe AI can serve as a quality control for the dentist’s diagnosis.” 3.88 (0.92)
“I would feel safer with a dentist if AI were used.” 3.40 (1.11)
“I fear that AI can make mistakes and lead to wrong decisions by the dentist.” 3.03 (1.05)
“I fear that a dentist would rely solely on AI to diagnose.” 3.10 (1.12)
“I think that some problems with my teeth could have been prevented if the dentist had worked with AI to assist.” 3.29 (1.04)
“I find it important to have a good understanding of the results of a radiograph.” 4.23 (0.87)
“I would pay something for an AI-assisted radiograph analysis.” 2.89 (1.15)
“I think it’s important to know how AI works when it is used on my radiograph.” 3.85 (0.91)
“I think it’s important that I. as a patient. am shown what is conspicuous in a radiograph.” 4.19 (0.82)
“Humans and AI can complement each other.” 3.94 (0.92)
“AI can help dentists evaluate radiographs.” 4.05 (0.90)
“In my opinion. people make more mistakes than computers.” 2.86 (1.03)



57Oral Radiology (2025) 41:52–59	

Ta
bl

e 
5  

R
es

ul
ts

 o
f c

or
re

la
tio

n 
an

al
ys

is

**
 B

ol
d 

va
lu

es
 in

di
ca

te
 st

at
ist

ic
al

 si
gn

ifi
ca

nc
e 

(p
 <

 0.
05

)

M
ea

n ±
 S

. D
D

en
tis

t T
ru

st 
Sc

al
e

Th
e 

pe
rs

pe
ct

iv
e 

on
 

ar
tifi

ci
al

 in
te

lli
ge

nc
e

Se
e

B
el

ie
ve

U
nd

er
st

an
d

Tr
us

t
Fe

el
 in

fo
rm

ed
Fe

el
 u

na
bl

e
A

ge

D
en

tis
t T

ru
st 

Sc
al

e
4.

06
 ±

 0.
54

1
0.

14
9*

*
0.

22
4*

*
0.

53
0*

*
0.

54
6*

*
0.

63
0*

*
0.

56
2*

*
0.

14
7*

*
0.

00
8

Th
e 

pe
rs

pe
ct

iv
e 

on
 

ar
tifi

ci
al

 in
te

lli
ge

nc
e

3.
46

 ±
 0.

40
1

0.
21

9**
0.

18
0**

0.
21

7**
0.

21
8**

0.
22

6**
0.

11
2

−
 0.

19
0

Se
e

4.
07

 ±
 0.

95
1

0.
35

7**
0.

49
9**

0.
29

4**
0.

38
4**

0.
10

9
−

 0.
12

4**

B
el

ie
ve

4.
43

 ±
 0.

77
1

0.
57

6**
0.

59
8**

0.
58

7**
0.

11
7

−
 0.

04
3

U
nd

er
st

an
d

4.
41

 ±
 0.

74
1

0.
65

0**
0.

56
8**

0.
12

8
−

 0.
02

3
Tr

us
t

4.
38

 ±
 0.

70
1

0.
58

0**
0.

15
9**

−
 0.

04
7

Fe
el

 In
fo

rm
ed

4.
43

 ±
 0.

68
1

0.
17

6**
0.

00
4

Fe
el

 U
na

bl
e

3.
43

 ±
 1.

26
1

0.
10

6
A

ge
28

.5
4 ±

 8.
01

1

Ta
bl

e 
6  

R
es

ul
ts

 o
f t

he
 o

rd
in

al
 lo

gi
sti

c 
re

gr
es

si
on

B
ol

d 
va

lu
es

 in
di

ca
te

 st
at

ist
ic

al
 si

gn
ifi

ca
nc

e 
(p

 <
 0.

05
), 

(r
ef

. =
 re

fe
re

nc
e)

LD
 sc

al
e 

di
ffe

re
nc

e,
 C
I c

on
fid

en
ce

 in
te

rv
al

s

Se
e

B
el

ie
ve

U
nd

er
st

an
d

Tr
us

t
Fe

el
 in

fo
rm

ed
Fe

el
 u

na
bl

e

LD
95

%
 C

I
LD

95
%

 C
I

LD
95

%
 C

I
LD

95
%

 C
I

LD
95

%
 C

I
LD

95
%

 C
I

G
en

de
r

M
al

e 
(R

ef
: 

fe
m

al
e)

0.
16

2
−

 0.
33

0,
 

−
 0.

67
9

0.
15

8
−

 0.
34

3,
 −

  
0.

66
4

0.
37

3
−

 0.
10

6,
 −

  
0.

87
2

0.
17

7
−

 0.
32

6,
 −

  
0.

70
4

0.
40

4
−

 0.
08

1,
 −

  
0.

94
3

0.
56

2
0.

13
1,

 –
1.

03
8

Ed
uc

at
io

n
Pr

im
ar

y 
sc

ho
ol

 (R
ef

: 
un

iv
er

sty
 

de
gr

ee
)

−
 0.

34
9

−
 1.

05
7,

 
−

 0.
30

1
−

 0.
24

−
 0.

94
3,

 −
  

0.
43

8
−

 0.
43

4
−

 1.
19

5,
 −

  
0.

17
5

−
 0.

66
3

−
 1.

36
4,

 
−

 0.
00

3
−

 0.
37

6
−

 1.
13

3,
 −

  
0.

36
2

0,
83

0
0.

22
1,

 −
 1.

42
6

A
ge

18
–2

9 
(R

ef
: 

40
 +

)
0.

19
8

−
 0.

52
3,

 
−

 0.
96

3
0.

37
2

−
 0.

68
5,

 −
  

1.
45

4
−

 0.
52

4
−

 1.
57

3,
 −

  
0.

34
6

−
 0.

06
3

−
 0.

86
8,

 
−

 1.
01

6
−

 0.
38

8
−

 1.
44

3,
 −

  
0.

63
4

−
 0.

58
4

−
 1.

44
0,

 −
  0

.1
98

30
–3

9 
(R

ef
: 

40
 +

)
−

 0.
06

−
 0.

87
1,

 
−

 0.
81

8
0.

03
3

−
 1.

06
2,

 −
  

1.
20

3
−

 0.
83

6
−

 1.
95

4,
 −

  
0.

13
8

−
 0.

24
5

−
 1.

18
8,

 −
  

0.
91

4
−

 0.
66

9
−

 1.
73

7,
 −

  
0.

37
8

−
 0.

21
−

 1.
11

4,
 −

  0
.6

25



58	 Oral Radiology (2025) 41:52–59

toward the potential of AI in dentistry may thus be reduced 
through additional education in this area. Such education 
would also facilitate the process of making AI an accepted 
tool in practitioners’ daily routines [20].

The present study also evaluated the trust of the patients 
in their dentists using the DTS. This trust was high for both 
traditional and AI-based forms of diagnosis and decision-
making; in general, the patients had confidence in their 
dentist. Additionally, it was determined that as the trust 
in the decision-making of the dentist using conventional 
methods increased, so did the trust in the dentist’s decision-
making using AI-based methods also increased. Similar 
findings about trust in dentists were obtained in previous 
studies [15, 21]. Trust is an intricate and multifactorial 
concept, and the complex way in which it relates to other 
components and variables over the course of time is not well 
understood [15]. The primary distinction between trust in 
technological systems (such as an AI-based program) and 
interpersonal trust (such as that between a dentist and 
a patient) is the absence of intentionality. A machine’s 
functionality and dependability are what inspire trust in it 
[12]. In our study, the patients’ trust in AI may have been 
due to the anticipation that this technology will make 
useful recommendations concerning the patient’s health, or 
will at least not be harmful, allowing for risks to be taken 
based on this expectation [12]. In any case, there can be 
substantial consequences from a lack of trust in conventional 
or AI-based communication, such as treatment suggestions 
not being followed, care not being viewed as effective, self-
reported health improvements, and increased disagreements 
with practitioners [15]. Therefore, it has been argued that 
patients’ confidence and trust should be first be measured 
before steps are implemented to improve these [15].

The finding of the present study that more educated 
patients, such as those with undergraduate and postgraduate 
degrees, had more trust in AI-based diagnosis was similar 
to those of previous studies [12, 22]. It would be logical 
to predict that trust in AI-based diagnosis will increase, as 
more educated patients are likely to be more technologically 
minded and have more familiarity with AI and more 
knowledge about the areas in which it is used [22].

Like all research, the present study has some limitations. 
First, it is one of the few studies that has examined the 
attitudes and expectations of patients regarding AI-based 
diagnosis in dentistry, so we used, with permission, the 
available (but not necessarily validated) scales from peer-
reviewed research [12]. Also assessing patients’ concerns 
about a topic they may not fully understand, such as the use 
of AI in diagnosing occlusal dental caries, could potentially 
lead to subjective results. So, the representativeness of 
this cross-sectional study should also be regarded with 
caution. Second, even though the size of the sample was 
reasonable and while there was sufficient power for the 

detection of significant differences between scenarios, 
larger sample sizes may enable more detailed subgroup 
analyses. In addition, the study focused on the use of AI in 
2D radiography; it should be noted that there are various 
diagnostic tools for detection of caries, e.g., 2D vs. 3D 
radiography, and that the detectability of caries varies 
between different studies [23]. In our study, DTS was used, 
which is a specific set of 11 items based on the original 
physicians’ scale developed by Hall et al. The complexity 
of the concept of “trust” is necessarily simplified by doing 
this, and the heterogeneous nature of the concept and 
the presence of other conceptualizations in the literature 
should be considered. Furthermore, the factors and issues 
related to trusting dentists may differ in both type and 
extent between individuals [15]. Finally, the present study 
focused only on patients' perceptions and attitudes and did 
not examine dentists’ perceptions and attitudes. There is a 
lack of information in the literature regarding the dentist’s 
perceptions and attitudes on artificial intelligence, and this 
should be focused on. The use of artificial intelligence in 
dentistry is becoming increasingly popular, so the effect on 
both dentists and patients should be examined in detail.

To summarize, this study helps to understand the attitudes 
of the patients toward Al-based and conventional forms of 
diagnosis. While there is currently a great deal of active 
discussion about how AI-based diagnosis may revolutionize 
dental practice, there are still concerns about how patients 
establish trust in such scenarios. Dentists should thus use 
AI-based tools to enhance communication between patients 
and providers, if possible. Such tools are likely to become 
increasingly important in clinical dentistry in the future 
[12]. More specifically, prospective studies could also be 
implemented to increase patients’ trust in AI-based diagnosis 
in dental practices.

Conclusion

According to the results obtained:

•	 Overall, the patients’ trust was influenced by the 
implementation of an AI-based diagnosis, and patients 
exhibited a positive attitude to the use of AI in dental 
practice.

•	 The majority of the patients in the present study stated 
that they generally trusted their dentists and exhibited 
more agreement than disagreement with respect to the 
numerous topics featured on the DTS.

•	 Patients with undergraduate and postgraduate degrees 
had more trust in AI-based diagnosis.
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